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DETAILED ACTION 

Claim Rejections - 35 USC §102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that form the 
5 basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

10 Claims 16-20 are rejected under 35 U.S.C. 102(b) as being anticipated by Faucher et al. 

(U.S. Patent No. 5,404,543) (hereinafter referred to as Faucher). 

As to claim 16, Faucher discloses a device controller (memory controller 20) for coupling 
(via bus 42) a group of devices (memory banks 30) to one or more processors (CPU 12) in a 
processing system, comprising: a command unit (system memory machine 60) for sending 

15 commands (RAS and CAS) to said one or more devices (via control bus 36; column 4, lines 25- 
40 and column 5, lines 54-66); at least one control register (70, 72 and 74 within scoreboard 64) 
for receiving a local maximum power consumption bound (Faucher discloses said scoreboard 
being updated with a base memory size to manage the amount of memory maintained to directly 
manage power with in the system; column 6, lines 16-20 and column 9, lines 10-31); and control 

20 logic (power management machine 66) coupled to said at least one control register (within 
scoreboard) and further coupled to an input of said command unit (Faucher discloses the 
command unit [system memory machine 60] accommodating various cycles in correlation with 
control logic [power management machine 66] which necessitates the coupling of these two to 
each other; column 5, lines 56-61) for sending power management commands (alters voltage 
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delivered to memory modules [30]) with maintaining a total power consumption of said group of 
devices below said local maximum bound (column 2, lines 25-35), whereby said device 
controller power manages said group of devices without intervention by said one or more 
processors (Faucher discloses a power saving method wherein if a memory module [30] has not 
5 been accessed within said pre-determined time period then the device controller [memory 
controller 20] and control logic [power management machine 66] place the memory bank [22] 
into a lower power mode; column 12, line 67 thru column 13, line 6 and column 13, line 67 thru 
column 14, line 21) . 

As to claim 17, Faucher discloses the device controller further comprising at least one 
10 other control register (70, 72 or 74) for receiving a local minimum power bound (as discussed 
hereinabove), wherein said control logic is further coupled to said at least one other control 
register (70, 72 or 74) for sending power management commands consistent with maintaining a 
total power consumption of said group of devices above said local minimum bound, whereby 
changes in power consumption of each of said groups is limited to avoid excessive current spikes 
1 5 within a power distribution network of said processing system (Faucher discloses making the 
bank of memory within the system accessible dependent on the range defined and therefore 
power consumed; column 6, lines 15-55). 

© 

As to claim 18, Faucher discloses the device controller wherein said device controller is a 
memory controller (20), said devices are memory modules (30), and wherein said command unit 
20 sets a power management state of each associated memory module (column 5, lines 54-66). 

As to claim 19, Faucher discloses the device controller further comprising evaluators 
(power management machine 66) for evaluating a usage of each associated device in order to 
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determine whether or not said usage of each device has fallen below a threshold (power 
utilization), and wherein said control logic further determines said power management settings 
for each particular device in conformity with said measured usage for each particular device 
(column 5, lines 13-24 and column 6, lines 10-15 and column 7, lines 38-58). 

As to claim 20, Faucher discloses the device controller further comprising a storage 
(buffer 52) containing an access queue (stack, as is known in the art is a list of commands) for 
each of said associated devices, and wherein said control logic further determines said power 
management settings for each particular device in conformity with a number of accesses queued 
for each particular device (column 5, lines 13-32). 

Claim Rejections - 35 USC § J 03 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 1-15 are rejected under 35 U.S.C. 103(a) as being unpatentable over Jeddeloh et 
al. (U.S. Patent Publication No. 2004/0260957 Al) (hereinafter referred to as Jeddeloh) in view 
of Fung (U.S. Patent Publication No. 2002/0004913 Al) (hereinafter referred to as Fung) and 
Adachi (U.S. Patent No. 7,000,130 B2) (hereinafter referred to as Adachi). 

As to claim 1, Jeddeloh discloses a method of managing power in a processing system, 
comprising: a plurality of groups of devices within said processing system (DRAM devices 104 
within modules 504 and 508) wherein each group of devices has an associated device controller 
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(paragraphs 23, 36 and 39); a second determining power management states (Jeddeloh discloses 
a memory system wherein memory modules can be placed into a power saving mode, can be 
throttled or use another reduced power mode and thus has multiple power states;. paragraph 15, 
lines 15-20) for each device within each of said groups of devices within said associated local 
5 controller (paragraph 23) consistent with said associated local maximum bound, whereby said 
global maximum power consumption bound ("average temperature level across the memory 
array"; paragraph 28) is met by meeting all of said local bounds (Jeddeloh discloses an average 
[global] temperature of the memory devices [104] being maintained based upon individual local 
thresholds; paragraphs 28 and 29); and, settingsaid power management state of each device from 

10 said associated local controller (Jeddeloh discloses the power controllers [360 or 520 and 524] 
determining and setting the power states; paragraphs 23 and 29). 

Jeddeloh fails to disclose: determining an associated local maximum bound of power 
consumption for each of a plurality of groups of devices within said processing system wherein a 
sum of said local bounds is less than a global maximum power consumption bound for said 

15 processing system; and, communicating each local maximum bound to an associated one of a 
plurality of local controllers coupled to said associated group of devices. 

Fung teaches a server rack (52) comprising one or two device controllers (management 
modules 53) that control and manage the power of multiple groups of devices (server modules 
54) (paragraphs 40 and 43). Power management is inclusive of observing server module activity 

20 indicators and altering the power states if thresholds within the system are crossed both globally 
and locally (paragraphs 106-108) wherein said thresholds can be predetermined and set or 
dynamically (paragraphs 168 and 248) and said thresholds (bounds) are communicated to an 
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associated local controller coupled to said associated group of devices (Fung discloses new 
activity indicators generated are communicated to the memory of the server modules for use by 
the activity monitor; paragraph 104). Fung also has the added benefit of managing the overall 
computer system temperature using cooling fans (paragraph 42). 
5 It would have been obvious to one of ordinary skill of the art having the teachings of 

Jeddeloh and Fung at the time the invention was made, to modify the device controllers of 
Jeddeloh to include the ability to dynamically alter activity thresholds as taught by Fung such 
that the power management scheme of Jeddeloh has the ability to alter thresholds dynamically 
and communicate new thresholds to the device controllers. One of ordinary skill in the art. would 

1 0 be motivated to make this combination of having the ability to alter thresholds dynamically and 
communicate new thresholds to the device controllers in view of the teachings of Fung, as doing 
so would give the added benefit of managing the overall computer system temperature using 
cooling fans (paragraph 42). 

Adachi teaches method and apparatus for power saving using clock throttling within an 

15 integrated circuit (201) using a device controller (controlled clock generator 202) that collects 
activity information of a plurality (205, 207 and 209) of groups of devices (functional blocks 
unitO, unitl, unit2, unit3, unit4, unit5 and unit6) (column 3, lines 43-55) and alters the clock of 
said devices (column 2, lines 35-4) such that the total of the local bounds (thresholds) is less than 
a global power consumption bound (measure of global activity) for said processing system 

20 . (Adachi teaches an activity monitoring technique wherein the sum of the local activity indicators 
are less than a global threshold such that the total of the local indicators is capable of exceeding 
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the global level; column 9, lines 35-56). Adachi has the added benefit of providing a safe clock 
throttling technique to that prevents current spikes within the system (column 2, lines 21-34). 

It would have been obvious to one of ordinary skill of the art having the teachings of 
Jeddeloh, Fung and Adachi at the time the invention was made, to modify threshold mechanisms 
5 of Jeddeloh to include the sums of the local threshold indicators is less than a global threshold as 
taught by Adachi. One of ordinary skill in the art would be motivated to make this combination 
of ensuring that the global threshold is less than the sum of local threshold in view of the 
teachings of Adachi, as doing so would give the added benefit of providing a safe clock 
throttling technique to that prevents current spikes within the system (column 2, lines 21-34). 

10 As to claim 2, Jeddeloh discloses the method wherein said local controllers are memory 

controllers (360), said devices are memory modules (104), and wherein said setting sets a power 
management state of each of said memory modules from an associated memory controller 
(Though Jeddeloh discloses the controllers are within the memory modules and the devices are 
arrays of DRAM memory it would be known in the art that the same scope can be applied to 

1 5 memory modules and memory controllers; paragraphs 23-24 and 28-29). 

As to claim 3, Jeddeloh discloses the method further comprising evaluating a usage of 
each of said devices by said device controller in order to determine whether or not said usage of 
each device has fallen below a threshold, and wherein said second determining determines said 
power management -settings for each particular device in conformity with said measured usage 

20 for each particular device (paragraphs 23-24 and 28-29). 

As to claim 4, Jeddeloh discloses the method wherein each of said local controllers 
includes a storage containing an access queue for each of said associated devices, and wherein 
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said second determining determines said power management settings for each particular device 
in conformity with a number of accesses queued for each particular device (Jeddeloh discloses 
responding to a reduction in response time in a memory module dependent on the number 
commands received which, as is known in the art, is received within a buffer in the system; 
5 paragraph 14). 

As to claim 5, Jeddeloh discloses the method wherein said processing system includes 
multiple processing locales (104), wherein each of said local controllers is a power management 
controller for an associated processing locale, whereby said second determining and said setting 
control the power consumption of each of said multiple processing locales in accordance with 
1 0 meeting said global maximum power consumption bound (paragraphs 28 and 29). 

As to claim 6, Jeddeloh discloses the method wherein said setting sets power 
management states of said processing locales (104) including a shutdown state of said processing 
locales (paragraphs 23-24 and 28-29). 

As to claim 7, Fung teaches the method further comprising: third determining an 
15 associated local minimum bound of power consumption for each of a plurality of groups of 

devices within said processing system (paragraphs 168 and 248); and communicating each local 
minimum bound to an associated one of a plurality of local controllers coupled to said associated 
group of devices (paragraph 104). 

Jeddeloh discloses the method further comprising: wherein said second determining 
20 further determines power management states for each device within each of said groups of 
devices within said associated local controller consistent with said associated local minimum 
bound, whereby changes in power consumption of each of said groups is limited to avoid 
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excessive current spikes within a power distribution network of said processing system (Jeddeloh 
discloses activity indicators reaching a certain threshold and falling below a certain threshold; 
paragraphs 23-24 and 28-29). 

As to claim 8, Jeddeloh discloses a processing system, comprising: a processor (614); a 
5 memory (628) coupled to said processor for storing program instructions and data values 

(paragraph 24, lines 55-1 1 and paragraph 39); multiple device controllers (520 and 524 within 
DRAM devices 104) coupled to said processor (via 632 through system controller 620; 
paragraph 39); a plurality of groups of controlled devices (DRAM devices 104 within modules 
504 and 508), each group coupled to an associated one of said device controllers (paragraphs 23, 

10 36 and 39), wherein said controlled devices have multiple power management states (Jeddeloh 
discloses a memory system wherein memory modules can be placed into a power saving mode, 
can be throttled or use another reduced power mode and thus has multiple power states; 
paragraph 15, lines 15-20), and wherein said device controllers each include a command unit for 
sending commands to said associated devices, whereby said devices are power managed by said 

15 associated controller (Jeddeloh discloses the controllers managing power to the entire memory 
module or individually to the DRAM devices; paragraph 24), comprising a sum (average 
temperature level) of said maximum local bounds (temperature thresholds of the individual 
DRAM devices 104) (paragraphs 28 and 29), wherein said device controllers include control 
logic for determining power management states for each device within said associated group of 

20 devices consistent with said associated maximum local bound (paragraph 29), whereby said 
global power consumption bound ("average temperature level across the memory array"; 
paragraph 28) is met by all of said maximum local bounds (Jeddeloh discloses an average 
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[global] temperature of the memory devices [104] being maintained based upon individual local 
thresholds; paragraphs 28 and 29), and wherein said device controller further comprises a 
command unit for setting said determined power management state of each associated device 
(Jeddeloh discloses the power controllers [360 or 520 and 524] determining and setting the 
5 power states; paragraphs 23 and 29). 

Jeddeloh fails to teach: the program instructions stated above also used for determining 
an associated maximum local bound of power consumption for each of a plurality of groups of 
devices within said processing system and the total of the local maximum bounds is less than a 
global maximum power consumption bound for said processing system; communicating each 

10 associated maximum local bound to an associated one of a plurality of local controllers coupled 
to said associated group of devices; and, whereby said global power consumption bound is met 
by meeting all of said maximum local bounds. 

Fung teaches a server rack (52) comprising one or two device controllers (management 
modules 53) that control and manage the power of multiple groups of devices (server modules 

1 5 54) (paragraphs 40 and 43). Power management is inclusive of observing server module activity 
indicators and altering the power states if thresholds within the system are crossed both globally 
and locally (paragraphs 106-108) wherein said thresholds can be predetermined and set or 
dynamically (paragraphs 168 and 248) and said thresholds (bounds) are communicated to an 
associated local controller coupled to said associated group of devices (Fung discloses new 

20 activity indicators generated are communicated to the memory of the server modules for use by 
the activity monitor; paragraph 104). Fung also has the added benefit of managing the overall 
computer system temperature using cooling fans (paragraph 42). 
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It would have been obvious to one of ordinary skill of the art having the teachings of 
Jeddeloh and Fung at the time the invention was made, to modify the device controllers of 
Jeddeloh to include the ability to dynamically alter activity thresholds as taught by Fung such 
that the power management scheme of Jeddeloh has the ability to alter thresholds dynamically 
5 and communicate new thresholds to the device controllers. One of ordinary skill in the art would 
be motivated to make this combination of having the ability to alter thresholds dynamically and 
communicate new thresholds to the device controllers in view of the teachings of Fung, as doing 
so would give the added benefit of managing the overall computer system temperature using 
cooling fans (paragraph 42). 

1 0 Adachi teaches method and apparatus for power saving using clock throttling within an 

integrated circuit (201) using a device controller (controlled clock generator 202) that collects 
activity information of a plurality (205, 207 and 209) of groups of devices (functional blocks 
unitO, unitl, unit2, unit3, unit4, unitS and unit6) (column 3, lines 43-55) and alters the clock of 
said devices (column 2, lines 35-4) such that the total of the local bounds (thresholds) is less than 

1 5 a global power consumption bound (measure of global activity) for said processing system 

(Adachi teaches an activity monitoring technique wherein the sum of the local activity indicators 
are less than a global threshold such that the total of the local indicators is capable of exceeding 
the global level; column 9, lines 35-56). Adachi has the added benefit of providing a safe clock 
throttling technique to that prevents current 0 spikes within the system (column 2, lines 21-34). 

20 It would have been obvious to one of ordinary skill of the art having the teachings of 

Jeddeloh, Fung and Adachi at the time the invention was made, to modify threshold mechanisms 
of Jeddeloh to include the sums of the local threshold indicators is less than a global threshold as 
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taught by Adachi. One of ordinary skill in the art would be motivated to make this combination 
of ensuring that the global threshold is less than the sum of local threshold in view of the 
teachings of Adachi, as doing so would give the added benefit of providing a safe clock 
throttling technique to that prevents current spikes within the system (column 2, lines 21-34). 
5 As to claim 9, Jeddeloh discloses the processing system wherein said device controllers 

are memory controllers (360), said devices are memory modules (104), and wherein said 
command unit sets a power management state of each associated memory module (Though 
Jeddeloh discloses the controllers are within the memory modules and the devices are arrays of 
DRAM memory it would be known in the art that the same scope can be applied to memory 

10 modules and memory controllers; paragraphs 23-24 and 28-29). 

As to claim 10, Jeddeloh discloses the processing system wherein said device controllers 
further comprise evaluators for evaluating a usage of each associated device in order to 
, determine whether or not said usage of each device has fallen below a threshold, and wherein 
said control logic further determines said power management settings for each particular device 

1 5 in conformity with said measured usage for each particular device (paragraphs 23-24 and 28-29). 

As to claim 11, Jeddeloh discloses the processing system wherein said device controllers 
further include a storage containing an access queue for each of said associated devices, and 
wherein said control logic further determines said power management settings for each particular 
device in conformity with a number of accesses queued for each particular device (Jeddeloh 

20 discloses responding to a reduction in response time in a memory module dependent on the 
number commands received which, as is known in the art, is received within a buffer in the 
system; paragraph 14). 
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As to claim 12, Jeddeloh discloses the processing system wherein said processing system 
includes multiple processing locales (104), wherein each of said device controllers is a power 
management controller for an associated processing locale, whereby said control logic 
determines the power consumption of each of said multiple processing locales in accordance 
5 with meeting said global maximum power consumption bound (paragraphs 28 and 29). 

As to claim 13, Jeddeloh discloses the processing system wherein said control sets power 
management states of said processing locales (104) including a shutdown state of said processing 
locales (paragraphs 23-24 and 28-29). 

As to claim 14, Jeddeloh discloses the processing system wherein said control logic 
1 0 comprises a processor (614) for executing local program instructions (as is known in the art) and 
memory (628) for storing said local program instructions (paragraph 24, lines 55-1 1 and 
paragraph 39), and wherein said local program instructions comprise program instructions for 
determining power management states for each device within said associated group of devices 
consistent with said associated maximum local bound, whereby said global power consumption 
1 5 bound is met by meeting all of said maximum local bounds (paragraphs 23-24 and 28-29). 

As to claim 15, Fung teaches the processing system wherein said program instructions 
further comprise program instructions for communicating an associated minimum local bound to 
an associated one of a plurality of local controllers coupled to said associated group of devices 
(paragraphs 104, 168 and 248). 
20 Jeddeloh discloses the processing system wherein said control logic further determines 

said power management states for each device within said associated group of devices consistent 
with said associated minimum local bound, whereby changes in power consumption of each of 
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said groups is limited to avoid excessive current spikes within a power distribution network of 
said processing system (Jeddeloh discloses activity indicators reaching a certain threshold and 
falling below a certain threshold; paragraphs 23-24 and 28-29). 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to James Sugent whose telephone number is (571) 272-5726. The 
examiner can normally be reached on 8AM - 4PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
10 supervisor, Lynne Browne can be reached on (571) 272-3670. The fax phone number for the 
organization where this application or proceeding is assigned is (571) 273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
1 5 applications is available through Private PAIR only. For more information about the PAIR 

system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at (866) 217-9197 (toll-free). 
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